Over a decade ago, the ecosystem approach to aquaculture (EAA) emerged from discussions between the Food and Agriculture Organization (FAO) of the United Nations and international aquaculture experts on how to move aquaculture development towards greater sustainability. The purpose of this review is to critically examine the use and mainstreaming of the EAA in aquaculture development to date and consider its possible evolution in the next decade. We systematically searched citations of key EAA publications in the academic and related literature for the period 2007-2016 and analysed all relevant FAO publications and project documents. We assessed the lessons learnt from the past decade of EAA experiences, the opportunities the EAA has created and the links between the EAA and the new development agenda. Our review suggests that mainstreaming the EAA in planning processes has raised awareness of the usefulness of holistic and participatory approaches in aquaculture and helped to steer the sector towards greater sustainability. However, the approach has had varying degrees of resonance and uptake with different user groups. The emphasis on spatial planning that has developed as part of the EAA implementation efforts, and close links between the EAA and initiatives such as 'blue growth', constitute significant opportunities for the future of the approach, although its ability to tackle increasingly complex governance issues may be limited. Thus, it is now opportune to reconsider the EAA's raison d'être, taking into account ongoing developments within and outside the aquaculture sector.
Introduction
More than 20 years after Bilio's remark on the future of aquaculture, and just over a decade ago, the ecosystem approach to aquaculture (EAA) emerged from discussions between the Food and Agriculture Organization (FAO) of the United Nations and aquaculture experts around the world (the mission of FAO is to achieve food security for all and to make sure people have regular access to enough high-quality food to lead active, healthy lives). These discussions were focused on ways to move the planning and management of aquaculture towards greater sustainability and were stimulated by reflections around, and the positive experience of, the ecosystem approach to fisheries (EAF; FAO 2003; Garcia et al. 2003) . The EAF was devised as a tool to support the implementation of the FAO Code of Conduct for Responsible Fisheries (CCRF) and has helped to promote the sustainable exploitation of capture fisheries worldwide. The CCRF is an internationally agreed set of global principles and standards to guide responsible fisheries and aquaculture practices (FAO 1995 (FAO , 2010a and is now ubiquitous throughout the fisheries and aquaculture sectors (Hosch 2009 ).
The rapid growth of the aquaculture sector worldwide, and the interaction of aquaculture activities with other economic sectors and natural resources users, require a responsible and integrated approach to aquaculture development, as expressed in Article 9 of the CCRF. In response to the explicit request of its member countries in 2006 to improve the management and enhance the socio-economic impacts of aquaculture (FAO 2007) , FAO initiated the development of an ecosystem approach to aquaculture production and invited a number of recognised aquaculture experts to a workshop in the Baleares Islands in May 2007 to discuss and define what such an approach would entail. This was the starting point for the EAA as it is presently defined FAO 2010a ):
An ecosystem approach to aquaculture (EAA) is a strategy for the integration of the activity within the wider ecosystem such that it promotes sustainable development, equity, and resilience of interlinked social-ecological systems.
The EAA is guided by three strategic principles: 1 Aquaculture development and management should take account of the full range of ecosystem functions and services and should not threaten the sustained delivery of these to society. 2 Aquaculture should improve human well-being and equity for all relevant stakeholders. 3 Aquaculture should be developed in the context of other sectors, policies and goals, as appropriate. The EAA builds on these principles to provide a planning and management framework for effectively integrating the aquaculture sector into local planning. The approach provides clear mechanisms for producers and government authorities to engage with one another for the effective and sustainable management of aquaculture operations and requires them to simultaneously embrace the environmental, socio-economic and governance objectives of the sector.
From 2007, the FAO Fisheries and Aquaculture Department dedicated substantial efforts to promoting the EAA among its member countries. Regional meetings were held to describe and explain the EAA, expert meetings were convened, technical guidelines were published, and FAOfunded EAA implementation projects were piloted in several countries in Central America, Chile, Kenya, Malawi, Philippines and Zambia. Five FAO milestone publications were produced during this time: Soto et al. 2008 (report of the FAO Baleares workshop that launched the EAA); FAO 2010a (CCRF Technical Guidelines No. 5 , Supplement 4 on the EAA); Aguilar-Manjarrez et al. 2010 (report of an expert workshop on spatial planning using the EAA); Brug ere et al. 2010 (guidance on aquaculture policy and governance aligned with the principles of the EAA); and Ross et al. 2013 (report of an expert workshop on site selection for aquaculture development). Together with the documentation from EAA-related initiatives implemented at a national level, these publications point to the vast amount of energy and thinking that went into the operationalisation, refinement and appropriation of the EAA by a wide range of stakeholders.
The purpose of this review is to critically examine the use and mainstreaming of the EAA in aquaculture development 10 years after its inception and to consider its evolution and future in the next decade in the context of a new world order shaped by the international community's commitments to the sustainable development goals and Paris Agreement on Climate Change. We do this by answering the following questions: 1 How is the EAA used, where is it talked about, adopted and implemented? 2 Is there a common understanding of the EAA? 3 What can we learn from the past decade of EAA experiences? 4 What new forces and developments could the EAA link to? 5 What is the way forward for the implementation of the EAA in the next decade? These questions are timely for several reasons. In 2015, world fish supply reached a new high of 20.3 kg per capita (FAO 2017a) , and today, aquaculture provides more than half of the global food fish production, compared to 39% in 2004 (FAO 2016a) . The growth of the sector is showing no sign of slowing down in absolute terms (Engle et al. 2017) , and aquaculture is becoming an increasingly important player in the use of space and natural resources. The international economic, environmental and geopolitical context is also vastly different from that of a decade ago. This has implications for the sector's development patterns at a national level. Despite the heterogeneity of production systems, global aquaculture increasingly requires policy coherence and harmonisation of instruments for sustainable expansion. Answers to these questions should be of interest to researchers, policy makers in producing countries, international organisations, as well as non-state actors and civil society interested in steering aquaculture development on a course towards greater sustainability and equity. The focus of our review and analysis is on the EAA as promoted by FAO, although we acknowledge that other, related, interpretations of the EAA have emerged and have been promoted by other organisations. As our analysis is not an evaluation of FAO's work in support of the promotion of the EAA, nor an evaluation of the impact of the implementation of the EAA per se, it should resonate way beyond the FAO's sphere of influence into the international research and development community concerned with aquaculture development.
Method
Our methodological approach was three-pronged and adopted a scoping/systematic review methodology (Arksey & O'Malley 2005; Levac et al. 2010) . First, we conducted systematic citation searches of key FAO EAA publications in the published academic and related literature (e.g. FAO technical papers, theses, books and seminar notes) focusing in particular on the five FAO milestone publications listed above. We used Google Scholar (www.scholar.google.com) as a search engine for the period 2007 (the actual date of the FAO Baleares workshop, Soto et al. 2008) to 2016. This search engine was preferred over 'Scopus' and 'Web of Science' which are limited to academic publications and as such did not incorporate FAO publications. Grey literature citing these publications was not accounted for in the searches. Duplicate references and those in languages other than English, for example Chinese and German (8%), were removed from the results after screening. The citations retained were assessed and categorised in an Excel database according to the nature of the publication type, species, farming system, geographical location and topic concerned, for quantitative analysis. The prevalence of the EAA in the literature (number and context of citations) was used as an indicator of the influence of key FAO EAA promotional publications and the extent to which the approach has been embraced in research.
Second, we scoped out EAA-related information from the websites of selected international and regional players involved directly and indirectly in the fisheries and aquaculture sectors (e.g. international banks, UN agencies, NGOs, non-governmental organisations, research centres and networks) for any mention of the 'ecosystem approach to aquaculture' in their mandates, works and published materials. This was in an effort to assess the global acceptance of EAA. We gathered documents from EU Horizon 2020 projects known to incorporate the EAA. We also collected and reviewed any FAO in-house (unpublished) and published materials over the period 2007-2016, including the following: reports of the State of World Fisheries and Aquaculture (SOFIA; FAO 2008 FAO , 2010b FAO , 2012a FAO , 2014b FAO , 2016a ; preparatory documents and reports of the FAO Committee on Fisheries (COFI) Sub-committee on Aquaculture (FAO Committee on Fisheries 2009 , 2010 , 2015 , FAO 2010c , 2013a ,b, 2015a , 2017c ; results from the implementation surveys of the FAO CCRF (FAO 1995) ; FAO Fisheries and Aquaculture technical papers; FAO Aquaculture newsletters; FAO field project and EAA workshop reports; country case studies; newsletters, reports and minutes of workshops/meetings held in relation to the EAA and its implementation; and normative documents in preparation. These materials were reviewed for their treatment of the EAA and to provide a broader, complementary and contextual perspective on the ramifications of the implementation of the EAA, its evolution and relation to ongoing developments in the sector. Also assessed was the level of effort deployed by the FAO to promote the EAA and support implementation among its member countries. We also included in our analysis the feedback received from experts and staff who worked in the field, encouraging the practical implementation of the EAA. This ensured that the experience gained in implementing the EAA at a national level was represented in our analysis.
Third, we carried out a systematic citation search for the 'ecosystem approach to aquaculture' (strict terms) to assess the extent to which the concept was being mentioned in the scientific literature.
Our method aimed to encompass academic, non-academic and grey literature on the EAA. We acknowledge, however, that implementation processes at ground level are often not formally reported or published, resulting in a possible underestimation of implementation efforts and results, but it is beyond the scope of this research to formally evaluate and report on the outcomes of these implementation efforts.
Moreover, the analysis contained in the paper does not try to establish causal relationships between the promotion and implementation of the EAA and any changes that may have been observed in the development of the aquaculture sector since 2007. As determined by Hosch (2009) and the FAO Office of Evaluation (2012) in their analysis of the impact of the CCRF implementation, there are too many influencing variables and a before-after impact analysis is currently not practically possible. We also recognise that many positive actions in the sector predate the EAA: aquaculture development was influenced by the CCRF's principles or by other documents, for example Agenda 21 (UN 1992) , and by industry-driven codes, such as the Federation of European Aquaculture Producers' code of conduct (FEAP 2008) and the principles for responsible shrimp farming (FAO/NACA/UNEP/WB/WWF 2006), or by national legislation, such as that passed or revised in the 1990s to protect mangrove habitats from the building of shrimp ponds below the high-tide mark (e.g. India's Coastal Regulation Zones, cited in Brug ere 2006). Nonetheless, by considering the influence of the EAA through a number of measurable indicators À such as citation numbers À and complementing this with a qualitative analysis and reflection on its uptake and relationship with other developments and global trends, we were able to determine the contribution of the approach to the trajectory of the development of aquaculture and establish a basis for a discussion on its future in the next decade.
How is the EAA used, where is it talked about, adopted and implemented? Results from the systematic and scoping reviews Impact and influence of FAO publications on the promotion of the EAA Of the five milestone FAO publications that directly and indirectly promote the EAA, Soto et al. (2008) is the most cited (Fig. 1a) . This is not surprising because it is the first document to describe and cement the concept of an EAA. Whilst non-academic, non-FAO publications (e.g. monographs, books, reports, and theses including in languages other than English, such as Spanish, Portuguese and French) constitute a sizeable share of the citations (37%), the concept of the EAA as promoted in Soto et al. (2008) has also found its way into academic literature. Thus, 52% (56) of the citations of Soto et al. (2008) were found in 37 academic journals (including one in the Spanish language), the three most frequent being Reviews in Aquaculture (six papers), Ocean and Coastal Management (five papers) and Marine Pollution Bulletin (three papers). This denotes a stronger emphasis on the application of the EAA in marine and coastal environments than in freshwater ones. Figure 1b shows the number of citations of Soto et al. (2008) in relation to the topics the approach used (conceptually or practically). Although the number of topics the EAA is cited in relation to aquaculture development in general terms is large (17 in total), Fig. 1b highlights (i) the conceptual value of the EAA in guiding the overall development of the sector (general topics are those that most frequently cite Soto et al. 2008) ; and (ii) its importance in solving practical problems of aquaculture development such as helping to decide which production systems should be selected and where they should be developed (e.g. for spatial planning purposes). The stronger emphasis on technico-ecologico-biological issues than socio-economic and institutional ones is also reflected in the number of citations of Soto et al. (2008) in relation to the EAA scales of implementation (Fig. 1c) . Of the three spatial scales the EAA encompasses (farm, watershed, global), the farm scale is the most frequently cited (often in relation to the production of specific commodities). The watershed scale is second, most often in relation to spatial planning. The global scale, which explicitly refers to markets, gets the fewest mentions. The geographical areas where the EAA was used or guided research (conceptually or practically) are important aquaculture production areas (Fig. 1d) ; 62% of the European experiences citing Soto et al. (2008) occurred in the Mediterranean Sea.
Taken together, these results show that the EAA's greatest impact on aquaculture research has been on spatial planning, including site selection and carrying capacity, at the watershed and farm scales. The two citations of the FAO Technical Guidelines No. 5 (2010a) are also in relation to these aspects of aquaculture development. The fact that this document is only cited twice, however, suggests the rather low penetration of this type of publication, which is typically aimed at governments and nonacademic institutions, in the scientific community. Technical guidelines aside, the limited number of citations of Brug ere et al. (2010) in relation to the place of EAA in aquaculture policy and governance indicates an overall lack of (perceived) relevance and applicability of the EAA in this domain.
Our analysis of the frequency of citations or mentions of the EAA in the work and publications of selected international and regional development players in fisheries and aquaculture (Table S1 ) suggests that uptake of the EAA is relatively low and the EAA is not playing its anticipated role in guiding the work, strategies and interventions of these organisations in relation to aquaculture development. The exception is when FAO is directly engaged on issues of aquaculture sustainability, as is the case, for example, with the International Fund for Agricultural Development (IFAD) that regularly works and liaises with FAO in the design and implementation of its projects. Three points are, however, worth noting now: 1 IUCN's ecosystem-based approach to the management of aquaculture and ecosystems signals a (re)interpretation and adaptation of the concept. 2 The EAA features prominently in the work of three influential platforms in Asia (Network of Aquaculture Centres in Asia-Pacific (NACA)), Africa (New Partnership for Africa's Development (NEPAD)) and the Mediterranean (General Fisheries Commission for the Mediterranean (GFCM)). 3 The EAA is mentioned in relation to broader topics such as the blue economy and climate change adaptation (FAO 2011) . Our analysis of FAO published and in-house documentation shows that over the period 2007-2016, the FAO expended substantial efforts on promoting the EAA among its member countries and building the capacity to implement it, with, on average, four EAA-related events held per year to do this. Of the 46 EAA-related events it supported over this period, 18 (39%) had a spatial planning focus and 12 (26%) jointly addressed the EAA and the EAF (Tables 1  and 2 and Tables S1-S7 ). The EAA was presented and discussed in field projects, workshops and meetings in 26 countries. In Central America, Nicaragua was the country that was visited and assisted the most. In addition, the principles of the EAA were explicitly adopted in the design of three regional projects financed by the European Commission and involving FAO: in the Mediterranean ('Developing site selection and carrying capacity guidelines for Mediterranean aquaculture within aquaculture appropriate areas' -ShoCMeD); the Black Sea ('Indicators for Sustainable Development of Aquaculture and Guidelines for their use in the Mediterranean' -InDAM) À both through the General Fisheries Commission for the Mediterranean (GFCM 2012); and one across Europe (EU H2020 'AquaSpace' À Making Space for Aquaculture project, Aguilar-Manjarrez 2016; Aguilar-Manjarrez et al. 2016) . All three projects involved multiple academic and non-academic partners and EAA capacity-building activities formed part of these projects. A detailed evaluation of the outcomes of these initiatives is yet to be carried out.
Although it may appear as if the geographical location of these projects was selected on an ad hoc basis, in fact the target countries where they were implemented are all emerging or mature aquaculture-producing countries with a high risk of intersectoral conflict between aquaculture and other resource users. These projects have in common that (i) they were/are primarily concerned with spatial planning issues, from the 'farm' to 'watershed' scales of Soto et al. (2008) 's EAA, although the Turkish aquaculture 'roadmap' ) encompassed institutional issues and amounted to a development strategy for the sector; and (ii) they were/are participatory in nature, engaging a large number of stakeholders (producers and government officials). This notwithstanding, the extent to which the EAA fully informed the development of the InDAM indicators, and the concepts of allocated zones for aquaculture (AZA) and allowable zone of effect (AZE) elaborated under the SHoCMed project, is unclear (GFCM 2012).
The EAA in the scientific literature
The broader systematic search for the 'ecosystem approach to aquaculture', regardless of the authorship, yielded 445 citations in total. Of these, non-English language citations were excluded, along with those that simply cited the EAA in passing (e.g. 'an ecosystem approach has been recommended. . .') or those that listed the authors of the EAA without making much use of it in the text of the paper itself. Thus, a net total of 239 references used the EAA as a concept or principle, applied or as a tool, or both. Of these, most were in academic journals (67%) and in equal part in FAO publications (excluding FAO publications on the EAA itself, e.g. Soto et al. 2008 ) and other non-academic outlets (books, teaching materials, theses, etc.) (16%) (see Tables  S1-S7 ). The geographical scale of the references to the EAA is mostly global and closely aligned with main production centres, as indicated previously (Fig. 2a) . A closer look at the number of publications per year shows a rapid rise until 2013, indicative of the inspiration and thrust generated by the approach, followed by a steady decline since, with the number of publications in 2016 equal to that of 2009, only 2 years after the launch of the EAA (Fig. 2b ). There are, however, signs that the recently released publication of Aguilar-Manjarrez et al. (2017) on using the EAA to guide aquaculture zoning is reversing this trend.
Is there a common understanding of the EAA?
These results do not suggest a completely uniform understanding of what the EAA is, what it entails and what it can be used for. The adoption of, and impact that the EAA guidelines and documents per se have so far achieved À measured through the prevalence of EAA citations throughout the literature -needs to be distinguished from the evolution of the interpretation and use of the EAA as a guiding principle. Thus, there is a gap between those who use the EAA to conceptualise the development of the sector -usually in relation to general considerations on aquaculture development at the global level À and the practitioners, who, whilst adopting the concept, have found a practical entry point to its operationalisation: spatial planning and related biophysical considerations of carrying capacity and zoning to deliver the EAA (Aguilar-Manjarrez et al. 2017).
There is thus some uncertainty among users whether the EAA should be treated in conceptual terms, as a guiding principle or strategy, or in practical terms, as a tool, for example when an agreed-upon EAA management plan has to be elaborated. The 56 citations of Soto et al. (2008) in the academic literature do not deal with EAA 'implementation' as such. They refer to the EAA as a conceptual guide for the movement of the sector towards greater sustainability or use some of its contents to examine issues related to the development of a particular farming activity (e.g. integration of a production system within an ecosystem). The holistic, integrative and participatory remit of the EAA intended to promote multisectoral dialogues and stakeholder participation. This has been achieved in part with, for example, the incorporation of the EAA principles in policies at a national level, in some countries (Mannini et al. 2010) , although it is difficult to say whether this shared understanding is because of the approach itself or as a result of the broader imperative to include stakeholders' interests in international development agendas that have occurred concomitantly (B€ ackstrand 2006 ). Yet, in practice, the efforts to mainstream the EAA in policy making have been sectoral (i.e. focused on the fisheries and/or aquaculture sectors) and the EAA has fallen short of facilitating interaction with other users of resources, in spite of the fact that it involves multiple aquaculture and non-aquaculture interests. This shortcoming is, however, not unique to the EAA. Integrated coastal (zone) management (ICM/ICZM) has similarly generally failed to facilitate serious long-term integration, coordination and interaction, simply because this is very difficult -politically, institutionally and technically (GESAMP 1996 (GESAMP , 2001 IWICM 1996; Scialabba 1998) .
Integration is more demanding and needs more complex information, more interested parties are involved, and more political perspectives are included, making this type of decision-making process costly.
There also seems to be some ambiguity regarding what the EAA means in practice: on the one hand, it is seen as an umbrella encompassing a number of 'tools' (aquaculture assessment tools (AATs)) to support the planning and management of the sector's development; on the other hand, it is seen as a tool itself (Miao et al. 2013) . However, in Asia, the EAA, as a tool itself, is reported as either never used or applied only through ad hoc projects (Miao et al. 2013) .
The degree of use of the EAA to guide research and aquaculture developments at farm and watershed levels is a sign of its relevance at these scales. Plans that have emerged from this are typically spatial in nature and are indicative of the evolution of the use of the approach for spatial planning purposes. Whilst they are relevant at local scales because they emphasise land and water use and production issues, these plans do not encompass broader policy and economic issues relating to the governance of the sector. The general lack of reference to the EAA in aquaculture policy and governance (e.g. Hishamunda et al. 2014) illustrates the difficulty in linking the EAA to governance matters. The ways in which the EAA can help to address the issues that occur across the three EAA 'scales' are also uncertain. In fact, the mismatch between administrative and ecological boundaries complicates the application of the EAA in policy making and was highlighted as a thorny issue at the outset (Berm udez (2008) in Soto et al. 2008) . This difficulty has continued to limit its relevance for policy making.
In the end, the lack of common understanding of the EAA may stem from its name and the disciplinary perspectives from which the term 'ecosystem' is interpreted. Despite efforts to portray and promote the EAA as a holistic approach to aquaculture management, the term 'ecosystem' has introduced an ecological, biological and, to a lesser extent, technological bias to the understanding of the approach. The consequence has been a stronger relevance and emphasis of the application of the EAA at farm scale, at the expense of the other -higher -scales it should also encompass, as was shown in the analysis of the citations (Fig. 1c) .
What can we learn from the past decade of EAA experiences?
What challenges has the EAA been facing? Although no targets were set at the outset of the EAA, after 10 years its adoption appears to be less than that had been anticipated, based on our methodology. Our review of all FAO's EAA sources suggests several threats or challenges to its implementation, as listed in Table 3 . Evidence from FAO-supported field projects on the EAA in different countries confirmed that institutional and human capacity issues stand out as the most salient constraints. These echo the constraints and issues that were reported in the operationalisation of the EAA by Mannini et al. (2010) and in the application of AATs by Miao et al. (2013) . In more general terms, the type of constraints facing the implementation of the EAA are legislative and regulatory issues; ineffective interagency integration and coordination; financial constraints; lack of human resources; and ambiguity in the perceived benefits of these approaches by administrators and producers alike (Miao et al. 2013) .
What are the impediments to the uptake and implementation of the EAA?
The key impediments of the EAA, which are constraining its uptake and implementation, can be synthesised in terms of scope, autonomy, behaviour change and internal features of the approach.
Scope
In line with the ICZM tradition, and despite the exception of a handful of FAO-supported EAA (and EAF) projects targeting freshwater ecosystems (e.g. Lake Malawi: Department of Fisheries, Ministry of Agriculture and Food Security 2014), the EAA has been promoted mainly in coastal and marine ecosystems. Freshwater production systems, from which the bulk of global aquaculture production comes, received less attention in relation to the planning and management framework that the EAA provides to integrate aquaculture in local planning and better coordinate human activities. More efforts are needed in this regard, especially from the perspective of aquaculture management areas under the EAA (Aguilar-Manjarrez et al. 2017). Furthermore, the high-level and intersectoral ambition of the EAA is not matched by the reality of where it is applied. As said above, aquaculture cuts across different scales, from local production systems to the global marketplace, which are not necessarily matched by the administrative, institutional and legal frameworks currently in place (Berm udez 2008) . This is a major hurdle to the implementation of the approach. Although there is emerging evidence that the EAA has brought together stakeholders operating at different scales (e.g. production and policy making, and producers of different sizes and intensities) and enabled the overcoming of trade-offs and diverging interests and development objectives (e.g. Nicaragua: FAO 2014a), more work is required to achieve the EAA's ambition to 'create the enabling environment necessary for the sustainable production and governance of aquatic ecosystems' (FAO 2014b: 208) and further its role in progressing towards the greater good of 'food for all': human well-being, equity and environmental protection through aquaculture for sustainable development.
Autonomy
Another noticeable impediment is the continuous need for the direct engagement of FAO in countries and organisations to promote the adoption of EAA among its member countries and partner organisations. Whilst it is likely that international organisations partnering with FAO are promoting the same holistic vision of aquaculture development encapsulated by the EAA, they do not do it in the same terms as the FAO's EAA. This suggests that these organisations have yet to sufficiently build the confidence of potential users to change their current approaches and that FAO's EAA has not sufficiently captured the imagination of potential users at all levels of planning so that it is mainstreamed in national policies and strategies, and in the mandates and agendas of these organisations. Experiences of piloting the EAA also suggest that there is a tendency to underestimate the length of time during which 'hand-holding' is required to build the necessary capacity and momentum to integrate the EAA in the modus operandi of the sector. For example, the FAO has put much effort into raising awareness about the worth of the approach and in training aquaculture officers and researchers in developing countries on what the EAA entails, but the extent to which this has translated into, for example, the submission of technical cooperation project proposals to FAO for follow-up, the elaboration of a development plan based on the EAA or the use of spatial planning tools to allocate production licences is unclear and, in most instances, would require additional financial/ technical support from FAO or another donor.
Behaviour change
In instances where the use of EAA became relatively advanced, as was the case in Nicaragua, it was a lengthy process and the benefits achieved emerged slowly. Changes in human behaviour and in the 'philosophy' of planning are typically slow to occur and those required to mainstream and implement the EAA are no exception (Soto & Aguilar-Manjarrez 2009) . Signs of changes in practices, notably in terms of integrating consultations and opening participation in planning processes to a wider range of stakeholders, have begun to be observed, but the evidence remains anecdotal.
Internal features of the approach
The relative complexity of the EAA and the holistic thinking it requires to integrate biophysical findings with social, ecological and governance aspects are still not fully embraced owing to limited institutional and human capacity. The cross-sectoral nature of the approach challenges institutions that typically work and budget independently without consulting with other sectors. The institutional and legal vacuum that continues to surround the development of the aquaculture sector in most countries and the voluntary nature of the EAA provide an easy way out for those reluctant to engage in integrated planning and development processes. Many countries have elaborated their own aquaculture development policies, but they still lack an accompanying implementation plan and regulations specific to targeted aspects of the EAA, such as the use of alien species; the use of environmental impact assessments; regulations related to fish stocking and welfare; environmental capacity of recipient water bodies; and prevention and mitigation of escapes and aquaculture zoning (results of the CCRF implementation survey 2015). Individual capacity to implement the EAA itself, that is conceptual and technical knowledge of some of its tools, such as risk assessment (for ecological, social and governance issues), social impact assessment and life cycle analysis or carbon footprinting studies, is often lacking (Miao et al. 2013 ; with reference to Asian countries). Similarly, although recognising the high quality of the EAA Technical Guidelines (FAO 2010a) and that they 'may serve as a good didactic tool', a recent, unpublished internal FAO evaluation of these guidelines concluded that they 'still remain too theoretical with most actions depending on national capability for implementing them, which is unfortunately low in most developing countries'. These capacity gaps should, however, not preclude countries from using the EAA; once identified, they can be included as priorities to fill in a subsequent EAA implementation plan. The unknown costs of operationalisation, as well as unquantified and unpredicted returns from using the EAA, either as a concept or as a tool, are problematic, as is the means of funding the approach, especially given its intersectoral scope. Once FAO support is withdrawn, much uncertainty remains regarding the pursuit of EAA-based work to further the development of the sector (cf. experiences in Nicaragua and Turkey).
The spatial focus of the EAA and the deliberate adoption of spatial scales in the EAA definition are now proving to be a constraint in relating the approach to the changes the aquaculture sector has undergone globally and to the shift in focus from the production of specific commodities to the consideration of trade and exchanges of knowledge and products through entire value chains. The notion of value chains was not found in relation to the EAA in our searches of the literature, nor present in Soto et al. (2008) and FAO's technical guidelines (FAO 2010a) , suggesting that if the EAA 'made sense' at physical scales at the time of its launch, it is not gaining much traction in relation to value chains and to the global product and trade scales that now dominate the sector. The EAA implementation plan of the Government of Nicaragua is the only exception in this regard, having undertaken a value chain analysis to ensure that equity issues along the shrimp value chain could be addressed by specific actions of the plan (Escoto 2011) . In one sense, the EAA has been superseded by the 'value chain approach', which is simply another way of recognising that one cannot consider aquaculture production in isolation from the broader social and economic context. In fact, value chains are arguably implicit À if not explicit À in the EAA. But, as with spatial planning, value chains have gained prominence because they offer a clear and practical entry point to address much broader aquaculture development issues. In many ways, the value chain approach is simpler to grasp and has immediate meaning and relevance for practitioners.
Positive outcomes from and advances in the EAA: examples from real-world cases of promotion and implementation of the approach
The CCRF prepared the ground for the EAA by introducing the principles of sustainable development from the 1992 United Nations Conference on Environment and Development and Agenda 21 (UN 1992) in fisheries. In a similar manner, the EAA has been instrumental in raising awareness of the importance of these principles and placing them at the heart of aquaculture planning and the work of those supporting and acting for the development of the sector. The holistic approach to aquaculture development the EAA advocates is what makes it unique compared to other food production sectors. For example, the EAA touches on inseparable planning and management issues and uniquely captures interactions between aquaculture and capture fisheries at multiple scales (Soto et al. 2012a,b) .
In practice, the promotion and implementation of the EAA have taken a range of forms and led to a range of positive outcomes. Real-world examples of FAO's technical assistance on EAA have strengthened aquaculture planning in many government and local institutions (Table S2 ). For example, in Malawi, Nicaragua and Turkey, key stakeholders, including government, changed their way of planning by considering environmental, socio-economic and governance objectives and by better understanding the trade-offs that occur between different spatial and temporal scales. Nicaragua, for instance, underwent an in-depth iterative and participatory engagement process with stakeholders that cut across multiple institutions and levels of administration over a 3-year period to prepare EAA management plans for aquaculture development in sensitive zones. These are being progressively implemented. In Central America, a roadmap for the implementation of the ecosystem approach to shrimp fisheries and aquaculture has been prepared to strengthen fisheries and aquaculture planning, resource allocation and management (Gumy et al. 2014) . In Chile, there is good technical capacity and the situation for EAA implementation is very promising. For example, the country's Fisheries and Aquaculture Law is being reviewed to include the EAF and EAA and a new policy that will guide aquaculture development over the next 20 years is being prepared, using the EAA as its main reference. The EAA and the EAF have also been used to design climate change adaptation strategies piloted in fishing and aquaculture communities. Finally, the larger number of references citing Soto et al. (2008) with regard to the usefulness of the EAA to aquaculture development in the Mediterranean Sea also exemplifies the value of the approach in semi-enclosed and heavily used marine environments.
The spatial focus of the EAA in response to planning challenges has stimulated the development and wider use of a number of methodologies and tools in support of the more considerate and responsible expansion of aquaculture. Examples include 'zoning', supported by the use of geographical information systems (GIS) for the selection of suitable aquaculture sites and delimitation of suitable aquaculture management areas (AMAs) (Aguilar-Manjarrez et al. 2010; Ross et al. 2013) . GIS is now routinely used in places where the EAA is promoted (Corner & Aguilar-Manjarrez 2017) . There are many examples of aquaculture zoning around the world, covering, for example, marine fish cages (Indonesia, Turkey), fish farming in cages in freshwater reservoirs and lakes (Brazil) and shrimp ponds in Mexico. In the Mediterranean, the concept of allocated zones for aquaculture (AZA) promoted by the GFCM is widespread (Sanchez-Jerez et al. 2016). Aquaculture management areas or clusters are a new concept in most countries, but are currently gaining ground (e.g. in Chile, Hainan Island in China, India, the Philippines and Scotland, the United Kingdom of Great Britain and Northern Ireland).
The EAA also stimulated the application of the concept of sustainability to aquaculture development. The literature abounds with examples where, although not labelled as such, it is effectively an EAA that is being used to consider the development of the sector and its relations with the wider environment (e.g. Saenger et al. 2013; Kasozi et al. 2016) . The profile of integrated multitrophic aquaculture (IMTA), which is a direct application of the principle of integration of the EAA at a farm level, is increasing (Barrington et al. 2009).
What new forces and developments could the EAA link to?
Evolution of the global context and of development discourses The international economic and geopolitical context has changed significantly since the launch of the EAA. Aquaculture output now exceeds that of capture fisheries (FAO 2016a) and is playing an ever-increasing role in global food production. The food and nutrition security of more than 7 billion people À 2 billion of whom live in countries affected by instability, conflict and violence (World Bank 2017) À is now at stake (Godfray et al. 2010) . Incomes and demand are growing on a par with inequality in wellbeing, especially for the youth and women (UNDP 2016). Climate change is adding pressure and altering the functioning of social-ecological systems, challenging production patterns and calling for the urgent adaptation of the sector and of producing countries to these growing threats (Cochrane et al. 2009 ). The Rio+20 Conference in 2012 and subsequent adoption of the sustainable development goals (SDGs) by the international community in 2015 have renewed countries' commitments to sustainable and inclusive development, with the corresponding Agenda 2030 shaping the actions to be undertaken by all actors in all sectors (UN 2015) . Achieving sustainable food production, rural development, integrated water resource management and fair food supply chains will depend primarily upon improved policy, planning, regulation and implementing institutions -the critical issues faced by aquaculture development itself (Hambrey 2017) . In relation to this, the 'blue economy' concept, which emerged from the Rio+20 Conference, emphasises the three pillars of sustainable development -economic, social and environmental -in relation to aquatic environments. In response, the FAO launched the Blue Growth Initiative (BGI) in 2013 with the support of regional fisheries bodies and its member countries (FAO Committee on Fisheries 2014, FAO 2015b). It is designed around sustainable capture fisheries and aquaculture, livelihoods and food systems, and economic growth from aquatic ecosystem services. 'Blue Growth aims to optimize revenues from sustainable use of aquatic resources while minimizing ecosystem degradation and enhancing social benefits (FAO 2015b). The BGI brings support and focus to enhance the implementation of the CCRF and of both the EAF and the EAA (FAO Committee on Fisheries 2015, FAO 2016b). At the same time, new strategies, such as the European Marine Strategy Framework Directive (EC 2010), have been promoted at a regional level, setting the objectives and establishing the means to maintain or enhance the good environmental status of marine waters.
Concepts and approaches that had been used in specific contexts for some time have also started to take centre stage in international discourses on development, poverty alleviation and sustainable food production and, by extension, have begun to be used in relation to aquaculture and its contribution to these goals. This is the case, for example, of 'value chains' (e.g. 
Relationships between the EAA and current development discourses and concepts
Connections with the sustainable development goals Almost all the SDGs, and many associated targets, are relevant to aquaculture development. Equally, the EAA contributes significantly to many of the SDGs and targets (Hambrey 2017) , as shown in Table 4 . The principles of the EAA mirror those of the SDGs, and the approach should, in principle, be a perfect tool to support their realisation. However, in practice, the shortcomings of the EAA in relation to governance, cross-scale interactions, capturing human dimensions, such as poverty alleviation and equity, and addressing trade-offs between objectives are likely to weaken its role in creating the enabling environment that the sector requires to make its full contribution to the SDGs.
Connections with Blue growth
The FAO's BGI, currently in development, adopts a more explicit value chain approach to (fisheries) and aquaculture. Owing to the fact that suppliers, retailers and consumers are direct actors in blue growth, their consumption choices can tip (or not) the balance towards greater sustainability (FAO 2015b). However, there are in fact no differences between the principles underpinning the EAA (and EAF) and the BGI.
The BGI, as defined by FAO, is closely aligned with the EAA because it articulates the three guiding principles of the EAA by promoting resource efficiency, decent work, energy efficiency and innovation across the value chain (Jacqueline Alder, pers. comm., 2017). However, such alignment can also be a sign of redundancy. Indeed, the idea of decoupling economic growth from environmental degradation, which is embodied in the BGI (Hambrey 2017 ) and which provided a new impulse in the thinking around how to achieve 'sustainability', is only very loosely alluded to in the EAA, making it seem outdated by comparison. Although the BGI is broader in scope than the EAA À which is relevant to islands and non-islands, marine and landlocked areas -to date the focus of the BGI has been narrower because it has been primarily directed at small island developing states (cf. SDG target 14.7 and the recently endorsed Blue Growth Charter by island nations [Cabo Verde, May 2017] (see also Table S3 on BGI)). Even though a number of projects are in the pipeline in African and Asian non-island countries, nonetheless this has been disappointing.
The 'blue growth agenda' that FAO is helping its member countries move towards (FAO 2015b) , and the more generic focus of the BGI on both capture fisheries and aquaculture -echoing the CCRF -is likely to lead to a dilution of the momentum created by the EAA in establishing a place among the concerns relating to capture fisheries that usually dominate discussions. Furthermore, the conclusions and recommendations of the GFCM workshop on 'Blue Growth in the Mediterranean and the Black Sea: developing sustainable aquaculture for food security', held in Bari, Italy in late 2014 (FAO 2017c) , raise doubts about whether the BGI, in substance, will amount to more than a repackaged EAA.
This notwithstanding, there is a lot in the engaging name of 'blue growth' to attract the attention of policy makers, planners, economists, environmentalists and the media. The BGI also represents an opportunity to enhance awareness of the economic importance of aquatic (marine and freshwater) ecosystems for productive and non-productive uses, as well as resource use efficiency, equity and conservation, and the design of management systems to sustain a strong and resilient blue economy. As such, either the BGI could become a new conduit for the principles and influence of the EAA, or it could bury it. Already, 'blue growth/ economy' initiatives are springing up (Patil et al. 2016; Stobberup et al. 2017) .
Connections with value chains
It is only relatively recently that the concept of 'value chains' has made its way into the development discourse. Previously, the concept was more commonly used in the context of manufacturing. In 2007, value chains in aquaculture and fisheries were hardly talked about. Today, the concept has been embraced as a way of thinking and bringing distributional equity considerations to the analysis of supply chain efficiencies, placing greater emphasis on the roles and responsibilities of post-harvest stakeholders, including consumers. The importance of taking into account the sustainability of supply chains is something the EAA, at its inception, had 'sensed' (cf. global market scale of the approach in Soto et al. 2008 ) but inadequately captured. Given the direction taken so far by the EAA, and its current biophysical focus, it may prove difficult to incorporate value chain dimensions in its implementation. However, the BGI provides a framework to attempt to make that change.
Connections with the concept of resilience
The concept of resilience has been in use for several decades, and its social and ecological dimensions are fully incorporated in the EAA FAO 2010a) .
Resilience is also strongly emphasised by the SDGs and, as such, is an articulating point between the EAA and the SDGs (Hambrey 2017) . Social, ecological and economic resilience to withstand and recover from shocks and trends is a characteristic that aquaculture systems should strive to achieve so as to maintain the contribution of the sector to food security, livelihoods and economic growth (FAO 2010a). Resilience, as encapsulated by the EAA, also relates to the idea that physical and socio-economic environments within which aquaculture systems operate can sustain a certain degree of change, but have limits beyond which degradation (ecological and/or social, e.g., conflicts) will be such that the aquaculture system itself and the social-ecological system it is embedded in, will be far less resilient (Hambrey 2017) . The reaching of this tipping point is precisely what the EAA is intending to avert.
Connections with the concepts of landscapes and ecosystem services
The concept of landscape has been used relatively recently. It encompasses a range of holistic planning approaches that strive to integrate the needs of all stakeholders and support ecosystem services and resilience in a broad area and are in many ways very similar to the ecosystem-based approaches detailed below. The concept of integrating food and fish production with the maintenance and enhancement of other ecosystem services is beginning to attract interest from the scientific and development communities. Working at 'landscape level' means recognising that farmers, pastoralists, those who depend on forest resources and fisher folks live in a social-ecological system that consists of a mosaic of natural and/or human-modified ecosystems, often with a characteristic configuration of topography, vegetation, land use and settlements that is influenced by the ecological, historical, economic and cultural processes and activities of the area. As a result, the scale of a landscape approach is large and system-wide and necessitates the integration of different sectors, different levels of governance and the involvement of multiple stakeholders (FAO 2017b) . Although the position of the EAA in relation to a landscape approach is yet to be defined, the EAA (with ecosystem in its name) would seem to provide a specific (aquatic) ecosystem, if not sectoral complement to a landscape approach. Both approaches provide an opportunity to reconsider in a positive light the relationship of aquaculture -until now mostly seen in negative and disruptive terms -with the delivery of regulating, supportive and cultural ecosystem services, and the manner in which fish production itself can enhance these (Brug ere et al. 2015) .
Connections with ecosystem-based management
In contrast to the EAA, ecosystem management and ecosystem-based management (EBM) do not have a single, widely accepted, definition (Christensen et al. 1996; Long et al. 2015) . EBM, which stems from the Convention on Biological Diversity (UNEP 2000), is described with a rationale similar to ICZM but applied to any ecosystem and recognises the growing impact of human activities on these (FAO 2016a). The definition of the EAA essentially reiterates that of EBM as proposed in the Convention on Biological Diversity , and the EAF has been acknowledged as a sectorspecific interpretation of EBM (Bianchi & Skjoldal 2008; Long et al. 2015) . However, the recent downgrading of the EAA to a sectoral management approach under the multisectoral umbrella of EBM (FAO 2016a) signals a significant departure from the initial, ambitious and holistic remit and aspirations of Soto et al. (2008) for the EAA.
To ensure that equity and human rights issues in aquaculture retain enough attention, the EAA needs to renew itself or find its 'unique selling point' under the EBM umbrella. Many of the 15 principles that underpin EBM approaches in marine environments (Long et al. 2015) are shared with the founding principles of the EAA (marked hereafter with *: consider ecosystem connections*; appropriate spatial and temporal scales*; adaptive management; use of scientific knowledge; integrated management*; stakeholder involvement*; account for dynamic nature of ecosystems; ecological integrity and biodiversity*; sustainability*; recognise coupled social-ecological systems; decisions reflect societal choice*; distinct boundaries; interdisciplinarity*; appropriate monitoring; acknowledge uncertainty). These offer an entry point for a reinterpretation of the EAA in line with renewed thinking around sustainability and natural resource management rhetoric. Other principles, less frequently cited but nonetheless very important in the context of the EAA, deserve equal attention (Long et al. 2015) : cumulative impacts, explicit acknowledgement of trade-offs, effects on adjacent ecosystems, commitment to principles of equity, long-term objectives and use of incentives.
It remains to be seen what impact EBM, which is gaining momentum in relation to aquatic resource management (FAO 2016a), will have on the governance of the aquaculture sector -an aspect that the EAA has not addressed well. The potential interactions of EBM with existing and upcoming approaches and philosophies of resource use and management discussed above are also becoming increasingly tangled, raising larger questions about the necessity of a plethora of approaches and the long process of operationalising them. Perhaps, the question should not be how to keep the approaches distinct, but how to ensure that tools and principles are embedded and sustained in the new approaches.
What is the way forward for the implementation of the EAA in the next decade?
An uncertain future? In the midst of these concepts, approaches and commitments, all of which affect the development trajectory of aquaculture (and other economic sectors), the role of the EAA has become blurred. Complementary or aligned with some, embedded in others, the EAA has lost some of its visibility and some of the traction and interest it generated a decade ago, and it is becoming superseded by broader and more holistic approaches (e.g. EBM and blue growth). Consequently, it is now difficult to differentiate what constitutes the unique selling point of the EAA when compared to these approaches. From a sectoral perspective, the EAA, and the suite of spatial planning tools, local initiatives and positive outcomes it has generated (e.g. Nicaragua's EAA management plans), constitute remarkable advances. This may be where the most probable use of the EAA in the future will lie. But the EAA was meant to facilitate integration with other sectors, and in the face of new (or renewed) and more holistic approaches that better lend themselves to the handling of governance issues, it is losing ground.
As they co-evolve, at times symbiotically, at others competitively, these various approaches are likely to create confusion among policy makers and practitioners in the aquaculture sector À including the very farmers and their associations they are meant to enlighten and guide. Increased awareness of the advantages and changes proposed by the different approaches might help to clarify their differences and their respective uses. The problems of integration and complexity are not particular to the EAA, but they are common to the successive sustainable development agendas that have been set since the 1972 Stockholm Declaration (Hambrey 2017) . Establishing a clearer association between high-level goals of sustainability, the purpose of the various approaches proposed to achieve them and the tools available or designed to support them (e.g. spatial/GIS-based planning and modelling tools) will be essential, but not sufficient on its own. Creating the right enabling environment is essential for ensuring that aquaculture continues to develop sustainably and contributes to the SDGs (Hambrey 2017) . The EAA on its own lacks the institutional traction to do that. National-level initiatives in small island developing states promoted under the BGI umbrella may be better suited to trigger the changes in governance that are required at higher levels to simultaneously achieve greater aquaculture production, resilience and overall improved integration with other economic sectors (e.g. tourism, capture fisheries and mining) within an accepted or minimal level of social and/or environmental disruption.
Despite these obstacles, the EAA looks set to continue to be adopted, thanks in part to the priority and explicit support given to the approach by FAO member countries and requests that FAO continue its efforts to disseminate tools and guidance on the EAA (FAO Committee on Fisheries 2012 , FAO 2013b , 2015a . Another reason to be positive about the future of the EAA is the adoption by the European Commission of the European Union (EU) of the EAA through a number of regional aquaculture research initiatives, signalling the endorsement of the principles of the approach as a means to finding solutions to the challenges faced by aquaculture and to guide the development of the sector in Europe (e.g. EU AquaSpace and EcoAqua projects -Aguilar-Manjarrez 2016; Aguilar-Manjarrez et al. 2016; Haroun et al. 2016) . The momentum should be enhanced through country-led monitoring, evaluation and communication especially at the ground level.
Over the past 10 years, the EAA has steered the 'blue revolution', that is the remarkable emergence and fast development of aquaculture as an important and highly productive activity (Costa-Pierce 2008) in the right direction, most notably with regard to spatial planning and stakeholder participation. And, with the increased availability of remote sensing applications and digital technologies that may be used to plan the development of aquaculture operations in space or resource-constrained settings (e.g. Aguilar-Manjarrez et al. 2010; Corner & Aguilar-Manjarrez 2017) , the coherent framework the EAA has provided for the utilisation of spatial analysis tools is likely to become more useful than ever. The recent release of Aguilar- to guide aquaculture zoning, site selection and area management and the momentum this is gaining are signs of the growing importance of this particular aspect of the EAA. But, as Aguilar-Manjarrez et al. (2017) point out, this should not be at the expense of human and institutional issues arising out of aquaculture development. Using the EAA as the umbrella under which all stakeholders can be brought together to discuss the various issues affecting the development of aquaculture activities in particular areas, and to rationalise planning processes, should also be pursued. However, fragmentation still characterises many countries: multiple agencies are in charge of a variety of decision-making processes (e.g. delivering licences) and controls; different production systems need to co-exist but are at different levels of development and maturity; space has to be shared by a number of economic sectors; data need to be shared and harmonised for monitoring activities and their impacts; and trade-offs and conflicts arise from sectoral decision-making. Such fragmentation calls for horizontal and vertical cross-scale institutional and stakeholder interactions, in particular where semi-enclosed aquatic ecosystems are concerned (FAO 2017c) .
Additional considerations for the EAA
The global and local context in which the EAA has evolved over the past decade has changed, and the EAA is showing its limitations in relation to this. FAO (2016a) signalled a very important change in the way the EAA was portrayed, perhaps because of a realisation -or inevitable evolution -of this fact. Regardless of whether the EAA is narrowed down to a sectoral approach under the auspices of EBM (also denoting a return to 'ecosystems' and a stronger environmental focus) or whether it is broadened to become part of the multisectoral integrated planning and management encapsulated in the blue growth concept, new considerations need to gain more prominence. These include climate change and small-scale producers.
Climate change adaptation
Adaptive planning and management is of general relevance to aquaculture systems which need to continuously adjust and adapt to changing markets, competition, input costs and supply, capital and labour, but it particularly resonates with the need of the sector to adapt to climate change (Cochrane et al. 2009; Curtis et al. 2011; Santos et al. 2016) . The strong link between the EAA and climate change adaptation has been recognised (FAO 2010a), but the management flexibility it requires is still insufficiently accounted for in the EAA guidance (FAO 2010a) and national fisheries and aquaculture policies, strategies and plans are still not 'adaptive' enough in nature, that is they do not include mechanisms for regular and frequent review and adaptation according to evolving circumstances. Despite this limitation, more recent efforts to promote the EAA at a country level have emphasised the inclusion of climate change analyses in national fisheries and aquaculture policies, strategies and plans. The commitments of countries to the Paris Agreement on Climate Change now require them to prepare national adaptation plans (Karttunen et al. 2017) , which should allow for increased visibility of aquaculture (and fisheries) in adaptation planning and for mainstreaming climate change concerns and adaptation in aquaculture (and fisheries) development and management. This should provide a clearer avenue for developing climate change adaptation options for the aquaculture sector that are compliant with the principles of the EAA, are informed by hazard identification, risk characterisation and assessment, and followed by risk management throughout the value chain (Bueno & Soto 2017) . Some blue growth practices/programmes will contribute to climate change adaptation (Jacqueline Alder, pers. comm., 2017) .
The visibility of small-scale aquaculture producers No particular consideration is given to small-scale aquaculture producers in the EAA guidelines (FAO 2010a), but most aquaculture producers are small-scale and they have been the focus of all EAA implementation exercises and pilots (Table S2) , either directly or through the representatives of their associations. Yet, the conditions under which they produce, access and use resources and technologies, benefit (or not) from incentives and other mechanisms (e.g. certification schemes), get organised and impact on the environment, local food security and global value chains deserve greater attention. In this regard, the internationally agreed Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food Security and Poverty Eradication (FAO 2015c) recognise the unique role, contribution and characteristics of small-scale fishers. Similar attention is amply deserved by small-scale aquaculture producers and should Most people understand the EAA to be focused primarily on 'ecosystems', without realising that human, social and governance aspects are integral to it. How should such gaps in understanding across different communities of users be closed? Long et al. (2017) , for example, showed that the priorities of fishers were not always aligned with those of planners promoting marine EBM and the EAF. A similar methodology to the one Long et al. (2017) developed could be used to identify users' perceptions of EAA and develop a common understanding
Contents
What new or renewed contents should be included in the EAA?
If the EAA principles still apply, emerging issues, or those issues inadequately recognised to date, should be considered so as to maintain and enhance the EAA's appeal and relevance at wider scales. These include the need for greater adaptation (i.e. adapting the EAA to local circumstances and adapting planning and management systems to emerging learning, problems and threats) and intergenerational and transboundary issues (e.g. inclusive and equitable growth and access to resources, regional cooperation, transboundary issues such as trade and disease) Adoption Which strategies could be used to ensure the adoption of the EAA?
There are different paths and models for sustainable development, as well as a range of situations and priorities in each country. These should be considered individually. The overarching principles of the EAA or blue growth are useful, but the international organisations supporting these approaches should also focus on initiatives that can be targeted and adapted to local capacities and realities (i.e. national priorities and institutional, human and financial capacities). There is general support for the pursuit of the EAA on behalf of national governments (FAO 2013a (FAO ,b, 2016b FAO & World Bank 2015; Aguilar-Manjarrez et al. 2017) , but this needs to take into account the new focus on blue growth and EBM. FAO and international partner organisations will need to clarify what these approaches entail in practical terms and how they could be harmonised or consolidated to pursue efforts towards sustainable aquaculture development and its contribution to the SDGs and targets
Funding
How should the EAA be funded at a national level, through which incentives and mechanisms, and how should EAA guidance and tools be maintained over time?
The lack of funding for the regular updating and adequate maintenance of freely available tools was found to threaten the continuity of EBM (Curtice et al. 2012) . Funding in support of the implementation of the EAA is required over long timescales and funding mechanisms capable of sustaining the approach need to be identified. Long-term funding -over at least 5-10 years -is needed to see the implementation of the EAA translate into positive impacts
Positioning
How should the EAA's objectives be positioned in relation to high-level commitments and visions for world development?
Coherence, synergies and harmonisation should be sought to overcome the current multiplicity of approaches. Whether the EAA should be promoted as a concept or as a planning tool should be part of the discussions on the essence of the approach. The position of the EAA vis-a-vis the EAF should also be reconsidered: these approaches are usually referred to together, yet they are at very different stages of development. What can be learnt from the EAF experience, including from its 'toolbox'? Should synergies between EAF and EAA be strengthened (Soto et al. 2012a,b; Soto & Bianchi 2014) or, on the contrary, should the EAA be more distinct?
Relevance to governance How should the relevance of the EAA for the governance of the aquaculture sector be increased?
The FAO's Common Vision for Sustainable Food and Agriculture (COAG 2016), concerning agriculture, forestry, fisheries and aquaculture À especially principle 5 on governance mechanisms À provides useful guidance for aquaculture planning and management and is meant to 'encourage more effective and coherent action within aquaculture and across other agricultural sectors in implementing the 2030 Agenda' (FAO 2017d)
Partnerships
What roles should partnerships play in a renewed EAA?
Public-private partnerships (PPPs) were advocated to foster aquaculture development by FAO's member countries (FAO Committee on Fisheries 2014). What this means in practical terms and how it would support the implementation of the EAA remain to be discussed. The extent to which the promotion and implementation of the EAA could be influenced through closer partnerships between FAO and its key partners (e.g. NACA) could also be explored, as was achieved with the CCRF (Hosch 2009) be conveyed in a renewed EAA. The International Year of Artisanal Fisheries and Aquaculture (IYAFA) planned for 2022 could create the impetus to do so and consolidate the links between the EAA and small-scale aquaculture (FAO 2016d).
Avenues for a reinvigoration of the EAA In the light of our findings, we suggest that it is now opportune to initiate a process to review and reconsider the EAA's raison d'être, taking into account its strengths, weaknesses and the opportunities and threats created by developments within and outside the aquaculture sector that are discussed above. FAO should take the lead in this process, and this paper could be a starting point for wide stakeholder consultation and FAO and partners' discussions. To this end, Table 5 identifies, in addition to the considerations of climate change and small-scale producers, key questions to raise and provides pointers for answering them and enabling the reinvigoration of the approach in the forthcoming years.
Conclusion
The CCRF prepared the ground for the introduction of the EAA. As both a process and a concept, the EAA has brought the broad principles of sustainable development to the attention of the aquaculture sector. By focusing more intently than the CCRF on the three interlinked dimensions of sustainability (economic, environmental and social), the EAA triggered improvements in the management of aquaculture in relation to ecosystems. Whilst in practice, the EAA has enabled considerable progress in zoning and spatial planning (see Aguilar-Manjarrez et al. 2017) , it has not been used by decision-makers and planners to embrace and address the more complex institutional issues that also shape the development of aquaculture. The recent portrayal of the EAA as one of the tools of EBM is unlikely to remedy this. Although times have changed since the inception of the EAA, it has acted as a springboard for the emergence of other approaches and ways of thinking. 'Blue growth' is a prime example of this and undoubtedly adds value to the CCRF, EAF and the EAA itself. The EAA launch and early evolution were largely as a result of the work, efforts and expertise of a few individuals within FAO. Whilst the concept of blue growth/blue economy has greater corporate and media appeal and may be more attractive to decisionmakers and policy makers than ecosystem-based management (which lends itself to conservation practitioners and conservation-oriented organisations), it will need to generate buy-in and produce incentives for implementation at the national level if it is to stand the test of time. The EAA itself, on the other hand, and particularly in its spatial applications, may retain the interest of researchers, aquaculture developers and producers. Despite their often Improvements in the CCRF questionnaire survey could provide an entry point for this process. The redesigned and updated CCRF questionnaire that has been sent to FAO member countries since 2013 to monitor their implementation of the code now includes questions of relevance to the EAA -such as ecosystem functions, carrying capacity, climate-related risks and zoning. These may provide valuable insights into the gaps and needs of countries to fully embrace the EAA. The way in which devolved aquaculture administrations in the United Kingdom of Great Britain and Northern Ireland are handling their responses to the CCRF questionnaire sets a useful example for other countries (Seafish 2017) . How to adequately address the weaknesses and needs identified in the returned questionnaires, and over what periods of time, is the next question
Spatial planning
How might the impact of spatial planning under the EAA be evaluated?
Ongoing work under the EU AquaSpace project to review current approaches to spatial planning under the EAA in marine and freshwater environments in Europe, the Mediterranean, the Black Sea and North America could provide a useful basis to answer this question (Aguilar-Manjarrez et al. 2016)
Communication
Would it be strategic to make the EAA more than a planning tool?
Could it also be a communications tool?
This would be possible if its principles were more explicitly incorporated into existing certification systems, thus taking those certification schemes already aligned with the CCRF one step further. Could it become a vehicle for the public to regain confidence in the sector and improve perceptions of it (cf. Froehlich et al. 2017)? Recent FAO initiatives relating to the potential of group certification of aquaculture products, for example products originating from specific aquaculture management zones designed and managed according to the principles of the EAA (Aguilar-Manjarrez et al. 2017), could serve as a starting point in this regard. In addition, the documenting of public perceptions of aquaculture, and the public's acceptance of it (Bacher 2015; FAO 2016c) in the context of improved spatial planning, should be pursued divergent interests, bringing these communities together is fundamental for the sustainable development of the sector, but finding common ground among a multiplicity of approaches and concepts is likely to be challenging. Rationalising them into broader development frameworks such as blue growth is even more challenging, but appears to be the ineluctable next stage of action. Whilst the momentum of spatial planning should grow over the coming decade, spatial planning tools should strive to account for changes that will occur simultaneously at local and global levels and the resulting impacts on ecosystems and resource uses. It would be essential for a revitalised EAA to build in considerations for flexible and adaptive management under a range of scenarios. This would allow the EAA to retain some relevance at local planning levels, thanks in particular to the ethos of participation implicit in the approach. However, its relevance to the improvement of the governance of the aquaculture sector at higher levels is questionable -other, non-sectoral approaches for institutional analysis and development (e.g. Ostrom 2005 Ostrom , 2011 ) may be better suited to address the institutional issues the sector is facing in most countries.
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